I N T R O D U C T I O N
Radiotherapy is usually used to treat cervical cancer as the principal treatment or as an adjuvant therapy after a radical operation. Possible radiation-associated complications include the radiation osteonecrosis around the pelvic region, 8, 11 recurrent cellulitis of the lower extremities, 1, 4, 6 and higher suspicion of infection to the damaged hip joints. 5 The change of bacterial flora in the genital tract of patients with cervical cancer has been reported. 2, 4, 6 Anaerobic strains will become predominant in such situations. This alteration may be related to the malignancy itself, or by management protocol, such as radiation therapy. In addition, surgical procedures and radiation would impair the physiological barrier of these structures and the lymphatic system. All these conditions provide a potential situation for the development of septic arthritis of the hip joint. In this report, we present three patients with cervical cancer and infection of the hip joints. The clinical presentations and treatment courses will be summarized, and the possible mechanisms will be discussed.
CASE REPORTS
The brief treatment courses of these 3 patients are summarized in Table I .
Case 1
A 58 year-old woman suffered from stage Ib cervical cancer. She underwent radical hysterectomy and bilateral oophorectomy in June 1991. Adjuvant radiotherapy (5,000 cGy) was given for the whole pelvis. She started to feel right hip pain from March 1993. Fever developed and elevated to more than 39°C. Admission laboratory studies included C-reactive protein (CRP) of 1.29 mg/dl, and erythrocyte sedimentation rate (ESR) of 120 mm. Septic arthritis of the right hip was suspected and scanty joint fluid was obtained from joint aspiration. The culture of the aspirated fluid was negative. A radiograph showed no destructive lesion (Fig. 1a) . However, significant narrowing of the joint space was found in a radiograph taken one month later (Fig. 1b) . A bone scan was done in late April and revealed increased uptake at the right hip joint. She was treated with parenteral antibiotics for 6 months and the CRP level dropped to 0.33 mg/dl at the end of antibiotic treatment. After subsidence of the local inflammation, she underwent total hip arthroplasty (THA) in October 1993. Pathological examination revealed focal fibrosis and mild chronic inflammatory cells infiltrating in the marrow space. These were supposed to be the late changes of the previous infectious process. The prosthetic hip joint functioned well in the following 6 years. 
Case 2
A 50 year-old woman suffered from stage I cervical cancer. She received a radical operation, adjuvant chemotherapy and radiotherapy (5,000 cGy for the whole pelvis) at a local hospital in August 1989. She started to feel left hip pain 2 years later. Radiation osteonecrosis of the femoral head was diagnosed and she underwent THA at the same hospital in September 1991. However, the hip pain persisted after THA. She visited our hospital in March 1993. At that time, she was afebrile, but local inflammatory signs were obvious around the left hip area. The erythrocyte sediment rate was 102 mm and the C-reactive protein level was 3.2 mg/dl. Radiolucency around the implants and sinking of the femoral stem were found in the radiograph. A whole body bone scan revealed increased uptake around the prosthesis. Joint aspiration obtained scanty whitish fluid whereas the culture result was negative. Removal of the implants and thorough debridement were done in June 1993. There was still no organism isolated from the joint fluid. The infection was poorly controlled in the following three months. A second debridement surgery was done in September 1993. Profuse whitish pus and debris accumulation was found in the hip joint and Bacteroides fragilis was isolated from the culture. With effective parenteral antibiotics, the infection was successfully controlled two months later. The CRP level dropped to 0.4 mg/dl. She underwent revision arthroplasty in November 1993. Since then there was no evidence of recurrence of cervical cancer or infection of the prosthetic hip joints. She was able to walk with a crutch and felt only a little discomfort.
Case 3
This 56 year-old woman was a patient with stage IIIc cervical cancer. She was treated with radiotherapy (5,000 cGy for whole pelvis) in February 1992. Left hip pain happened insidiously two years after radiotherapy. It became difficult for her to walk nine months after the onset of hip pain. She came to our hospital in April 1995. At her first visit, the left hip was in 30° of flexion contracture and there was significant restriction in every direction of movement. The left thigh was atrophic due to long-term disuse but was free of inflammatory signs. A plain radiograph showed destruction of the femoral head (Fig. 2) . Radiation osteonecrosis of the femoral head was diagnosed. THA was performed in May 1995. CRP and ESR were not checked before the surgery. 50 ml of whitish pasty fluid was obtained in the hip joint during the operation. However, no microorganism was found in the Gram stain or the culture. The patient received only routine prophylactic parenteral antibiotics (Cefazolin, 1 g, three times per day) for 3 days. Five months later, her left hip became painful and swollen. A high fever also developed. Yellowish green fluid was withdrawn from the hip joint and Bacteroides fragilis was isolated from the culture. The hip prosthesis was removed in October 1995. She received parenteral antibiotics for 8 weeks and oral antibiotics the following ten months. At the end of the antibiotic treatment, the CRP level dropped to 0.09 mg/dl. The reimplantation was performed in October 1996. There was no evidence of infection after THA. In recent follow-up, she felt mild discomfort about this joint but she was able to walk with a walker.
DISCUSSION
In this report, we present infection of hip joints in three cervical cancer patients who had been treated with radiotherapy. The first case was managed as septic arthritis initially and received THA 6 months later. The postoperative course of this patient was uneventful. The other two patients underwent total hip arthroplasties for radiation osteonecrosis of the femoral head 2 years after the initial treatments for cervical cancer. Their prosthetic hip joints became infected by Bacteroides fragilis. Thorough debridement, antibiotic treatment and staged reimplantation were needed to cure this infection.
In the patients after radiotherapy to the pelvic region, the avascular necrotic change of the femoral head and neck is more likely to be a radiation osteonecrosis than a true aseptic necrosis. 8 Radiotherapy may have damaged the joint, 5 and these damaged tissues may have provided a site for colonization following bacteremia. In addition, hostdefense mechanisms may have been compromised by irradiation-induced damage and by the lymph stasis or lymphedema. These damaged hip joints may be more suspicious to infection.
There was a higher prevalence of anaerobic bacteria in the genital tracts of women with various stages of cervical carcinoma. 6, 7, 10 This was also found in the patients with cervical cancer and treated with radiotherapy.
2 Among all species of anaerobics, the Bacteroides species deserves special emphasis. In patients with invasive cervical cancer who developed postoperative infection, Mead pointed out the need for antimicrobial therapy that includes coverage of E. coli, anaerobic gram-positive cocci, and anaerobic gram-negative bacilli, particularly Bacteroides species. 9 He emphasized that these recommendations relate to empirical antibiotic selection prior to the availability of bacteriologic results from cultured septic sties.
A similar situation has been mentioned in breast cancer patients by Chaudhuri et al. 3 who reported 5 breast cancer patients treated by surgery and radiotherapy suffered from infection at the ipsilateral shoulder joint. In these patients, lymphedema over the involved side of arm was present. They observed these infections were not obvious and in subacute onset. This delayed the diagnosis and led to destruction of the shoulder joints. Cervical cancer patients may also experience similar situations. The unusual course and late onset of septic attacks after THA in our patients aroused our suspicion that the destruction of the femoral heads was the effect of radiation damage or infection of the hip joint or both. However, we could not isolate the microorganism from the hip joints before the arthroplasties. Further clinical evidence is needed to prove our suspicion.
In conclusion, anaerobic infection of the hip joint should be considered in cervical cancer patients after radiotherapy. Among anaerobic organisms, Bacteroides species had been especially emphasized. The inflammatory signs caused by Bacteroides infection may appear as late as several months after the implantation. Although destruction of the femoral head caused by subacute or chronic anaerobic infection may be a reasonable differential diagnosis of radiation osteonecrosis, further clinical evidence is needed to prove this suspicion.
